A total of 1,275 elderly patients (70 years and ol4er) underwent coronary artery bypass alone from 1970 to 1981. The percent of elderly patients who underwent coronary bypass surgery alone increased from 2.04% in 1971 to 8.2% in 1981. Most of the patients had severe, disabling or unstable angina pectoris. The overall early mortality rate was 5.8%. The early mortality rate was 13.9% in the first group (1970 to 1975) of 158 patients compared with 4.7% in the second group (1976 to 1981) of 1,117 patients. An average of 3.1 bypass grafts per patient were implanted. On follow-up examination, angina was relieved or decreased in 89% of the patients.
The increasing safety of surgical coronary artery bypass emanates from the advances made in all phases of coronary care, such as refinement in surgical techniques, improved myocardial preservation, better anesthetic and medical management and improved angiographic technology. Despite this, recommending coronary artery bypass to certain patients, especially older patients, requires careful consideration of the risk/benefit ratio or cost-effectiveness of the surgical procedure in comparison with continued medical management. Several recent studies have shown that coronary bypass can be performed with acceptable operative morbidity and mortality (1-8) and excellent long-term results (1, [3] [4] [5] . We report our experience with elderly (70 years of age and older) patients who underwent isolated aortocoronary artery bypass as treatment of coronary artery disease.
Methods
Selection of patients. Between January 1970 and December 1981, there were 1,275 consecutive patients aged 70 to 90 years who underwent aortocoronary bypass alone
The 5 year survival rate was 80.6% and the 10 year survival rate was 44.1 %, with an average attrition of 3.9 and 5.6%/year, respectively.
It is concluded that elderly patients are high risk surgical candidates, yet the risk has decreased progressively because of improved techniques of medical and surgical management and myocardial preservation. This decreasing operative mortality rate provides evidence that when medical management of the elderly patient with severe angina fails, coronary artery bypass becomes a successful alternative. at the St. Luke's Episcopal Hospital-Texas Heart Institute. Of this group, 934 were male and 341 female. Patients who had left ventricular aneurysmectomy or valvular or other cardiac surgery were excluded from this study. According to the New York Heart Association functional classification, 6% were in class II, 63% in class III and 31 % in class IV. The primary indication for surgery was incapacitating symptoms for which the patient did not respond to medical therapy. In the same period, a total of 21,009 younger patients (69 years and younger) underwent coronary artery bypass in our institution. The annual number of elderly patients is shown in Table I . The elderly patients comprised 5.7% of the overall 22,284 patients who underwent isolated coronary artery bypass in the same period. There was a progressive increase in the number of elderly patients through the years (Fig. I) .
Coronary arteriography. Selective coronary arteriography was performed in all patients and revealed single vessel disease in 132 patients (10.4%), double vessel disease in 151 (11. 8%) and triple vessel disease in 992 (77.8%). Of the latter 992 patients, 216 (21.8%) had significant left main coronary artery disease (:2:50% stenosis). Among 1,016 patients who underwent left ventriculography, 102 patients (10%) had evidence of an aneurysm and 370 (36.4%) had a pronounced hypokinetic or akinetic area of the left ventricular wall. There were 457 patients (45%) with hypokinesia and 87 (8.6%) with normal ventricular wall motion. In the time period of our study, a total of 1,592 patients 0735-1097184/$3.00 underwent combined coronary bypass grafting and left ventricular aneurysmectomy in our institution; 68 of these were elderly patients with an early mortality rate of 16.2% (II patients). Bypass surgery. All patients underwent isolated aortocoronary bypass with the use of a reversed saphenous vein graft and total cardiopulmonary bypass with hemodilution techniques. Operations were performed using standard extracorporeal circulation circuits with a moderate degree of whole body hypothermia (25 to 30°C) (9) . The use of hypothermic chemical cardioplegia, introduced in our institution in 1976, became routine in January 1977 and thereafter (10 
Results
Early mortality. Early mortality (death within 30 days after operation) occurred in 5.8% of all elderly patients. The early mortality rate for patients 69 years and younger was 2.8%. Early mortality occurred in 13.9% of patients in group I (1970) (1971) (1972) (1973) (1974) (1975) ) and decreased to 4.7% in group II (1976) (1977) (1978) (1979) (1980) (1981) . The early mortality rate in 1981 was 3.7%. A parallel decrease in mortality was seen in men and women in both groups. The same observation was seen in patients 69 years and younger ( Table 2 ). Before the routine use of hypothermic potassium cardioplegia (1971) (1972) (1973) (1974) (1975) (1976) , 271 elderly patients were operated on with an early mortality of 11.1 %. However, since its routine use in January 1977, 1,004 elderly patients were operated on up to December 31, 1981 with an early mortality of 4.4%. The causes of early deaths, 61 % of which were cardiac in origin, are listed in Table 3 . Table 4 shows the number of bypasses performed in the elderly patients as well as the 100 respective early mortality rates. Seventy-one percent of the patients had triple and quadruple bypasses. Eighty-one percent of group I patients had two to three bypass grafts, while 73% of group II patients had 3 to 4 bypass grafts. There was a 50% decrease in the number of patients with two bypass grafts from group 1 to group II, with an equal 50% increase in the number of patients with four bypass grafts from group I to group II. Sequential saphenous vein grafts were performed in 29.4%; endarterectomy, mostly involving the right coronary artery, was performed in 21 %. The performance of concomitant endarterectomy decreased from 63% in group I to 37% in group II; and sequential bypass grafting, not performed on any patient in group L was undertaken in 33.6% of patients in group II.
Number of bypasses.
Follow-up data. Follow-up information was gathered on 82% of the surviving patients. A total of 77 late deaths occurred in the follow-up period (range 2 to 129 months, mean 30). Seventy-four percent of the patients were free of angina, 15% had fewer episodes of angina compared with in groups 1 and II revealed no significant difference. Reports of return to work after operation among the elderly patients were identical in both groups. Cumulative survival calculated by the actuarial method of Cutler and Ederer (11) showed a 91 .6% survival rate in the first year, 86% in the third year, 80.6% in the fifth year 71.1% and 44.1 % in the tenth year (Fig. 2) . Survival patterns of patients in groups I and II are compared in Figure 3 . Figure  4 compares the survival pattern in the elderly and the younger patients.
Discussion
Coronary artery bypass in the elderly patient can now be performed within an acceptable range of mortality and morbidity. During the last 10 years, reports have shown a progressive decrease in the mortality rates of elderly patients who underwent coronary artery bypass (1-7,12). This observation was true in our series, as the early mortality rate was significantly higher (p < 0.01) in group I (13.9% vs.
4.7% in group II). The observed decrease in operative mortality correlated with our institutions' learning experience and was initially reported in 1975, based on a small series of 95 elderly patients (7) . Surgical management can lead to a decrease of anginal symptoms (89% in this series) and, thus, a better quality and prolongation of life.
On the basis of our results and those of others, elderly patients who are otherwise well preserved physiologically and mentally and with good motivation for improved life style can undergo aortocoronary bypass with an operative risk that is only modestly higher than that observed in younger patients. For less symptomatic patients (few in our series) and for those whose occupational pursuits are less vigorous than those of younger individuals, the quality of life desired by each and the consideration of physiologic age are helpful in reaching a final decision regarding ad-visability of operation. Advanced age, per se, should not be a contraindication for surgery.
